NOAA TECHNICAL MEMORANDUM

NMFS-SEFSC-336

SYNOPSIS OF BIOLOGICAL DATA ON THE OLIVE RIDLEY SEA
TURTLE LEPIDOCHELYS OLIVACEA (ESCHSCHOLTZ, 1829) IN THE

WESTERN ATLANTIC
by

Henri A. Reichart

December 1993

.

U.S. DEPARTMENT OF COMMERCE
Ronald H. Brown, Secretary

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
James Baker, Under Secretary For Oceans And Atmosphere

NATIONAL MARINE FISHERIES SERVICE
Rolland Schmitten, Assistant Administrator For Fisheries

This Technical Memorandum series is used for documentation and timely

communication of preliminary results, interim reports, or similar special-

purpose information. Although the memoranda are not subject to

complete formal review, editorial control, or detailed editing, they are
Y expected to reflect sound professional work.



NOTICE

The National Marine Fisheries Service (NMFS) does not approve,
recommend, or endorse any proprietary product or material mentioned in
this publication. No reference shall be made to NMFS, or to this
publication furnished by NMFS, in any advertising or sales promotion
which would indicate or imply that NMFS approves, or endorses any
proprietary product or proprietary material mentioned herein or which has
as its purpose any intent or cause directly or indirectly the advertised
product to be used or purchased because of NMFS publication.

THIS REPORT SHOULD BE CITED AS FOLLOWS:

Reichart, H.A. 1993. Synopsis of biological data on the olive ridley sea
turtle Lepidochelys olivacea (Eschscholtz 1829) in the western Atlantic.
NOAA Technical Memorandum NMFS-SEFSC-336, 78 pp.

COPIES MAY BE OBTAINED BY WRITING:

National Marine Fisheries Service
Southeast Fisheries Science Center
75 Virginia Beach Drive

- Miami, FL 331439

or
National Technical Information Service

5285 Port Royal Road
Springfield, VA 22161

-

S



e

\\‘ J

ii
PREPARATION OF THIS SYNOPSIS

This document provides information on the biology and exploitation
of olive ridley turtles (Lepidochelys olivacea), and it is limited to
their distribution in the western Atlantic Ocean. It was originally
prepared for the second Western Atlantic Turtle Symposium (WATS II),
held in Puerto Rico in 1987, but lack of funds prevented its publication
at that time. In its present form, the document has been updated (as
much as was feasible with the limited access to data resources available
in Suriname, the author's current project location) with new information
thought to be applicable to the western Atlantic olive ridley turtle
populations.

In order to provide a systematic treatment of the various data
categories, this document follows the FAO species synopsis format as
prepared by Rosa (1965) and as applied by Witzell (1983). Topics include
taxonomy, morphology, distribution, reproduction, life stages, food,
growth, behavior, population characteristics, exploitation, protection,
and management.
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ABSTRACT

Worldwide, the olive ridley turtle 1is probably the most abundant
one of the living sea turtle species. But it may also be the most
exploited one, with the skins (for leather) being the major product;
meat and eggs being only secondary products. Olive ridley turtle numbers
are decreasing rapidly over most of the species' range, especially in
.the eastern Pacific region.

Adult olive ridley females weigh about 35 kg and they often form
nesting aggregations at fairly predictable times near specific beaches,
where hundreds of females come ashore simultaneously to nest. They are
mostly carnivorous, with crustaceans being the preferred diet, which
partially puts the species in competition with man for food resources.

The western Atlantic olive ridley turtle populations are relatively
" small. The well-studied olive ridley nesting population in Suriname,
once abundant enough to have mass nesting aggregations characteristic of
the Lepidochelys genus, has decreased in numbers to the point where it
must now be considered to be in imminent danger of extinction. The once
thriving population of the Guianas is currently at a very reduced level,
although the downward trend in population size has only been clearly
established for Suriname. Nowhere throughout its range in the western
Atlantic are the sub-populations numerous.

Basic biological data, derived specifically from studies on the
western Atlantic olive ridley populations, are very limited. Most of
what is known has come from studies in the Guianas, especially in
quriname. To obtain other pertinent information on olive ridley turtles
for this synopsis, literature from various other parts of the world, in
particular from the eastern Pacific region, has been reviewed. Such
data, when considered useful, have been included in this synopsis, but
their applicability to western Atlantic populations is not necessarily
implied. Caution must be exercised in extrapolating such information for
use on western Atlantic olive ridleys.

Olive ridleys are incidentally caught in nets of shrimp trawlers.
This type of mortality is not well documented in the western Atlantic,
but circumstantial evidence suggest that it is high. The use of Turtle
Excluder devices (TEDs) on shrimp trawlers operating in the western
Atlantic Ocean must be made mandatory. Although fully protected in the
western Atlantic, they are are easy to catch and transport, making this
species more vulnerable to predation by man than any of the other marine
turtle species.

Wildlife management decisions are usually made at the population
level, and an understanding of population characteristics is essential
for this. Our current knowledge of olive ridley population dynamics is
only rudimentary. In order to design a successful conservation program,
more data are needed, and greater research emphasis must be placed on
increasing our knowledge of the olive ridley's population dynamics.
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1. IDENTITY
1.1 Nomenclature

1.1.1 Valid name

Lepidochelys olivacea (Eschscholtz, 1829).

1.1.2 Synonymy (modified from Deraniyagala, 1933, 1953;
Mertens and Wermuth, 1955; Loveridge and
Williams, 1957; Wermuth and Mertens, 1961).

Chelonia olivacea Eschscholtz, Zool. Atlas, 1829, p. 3, pl.iii:
(type locality) Manila Bay, Philippine Islands, China Sea.

Chelonia Dussumierii Duméril and Bibron, Erpet. Gén., 2, 1835,
p. 557, pl. xxiv, figs. 1-la: China Sea and Malabar Coast.

Lepidochelys olivacea Fitzinger, 1843. Systema Reptilium p. 30.

Caouana Ruppellii Gray, Cat. Tort. Croc. Amphis. Brit. Mus.,
1844, p. 53: ? India (nomen nudum).

Chelonia polyaspis Bleeker, Nat. Tijdschr. Ned. Indies, 14,
1857, p.239: Batavia, Java.

Thalassochelys corticata Hilgendorf, Sitz. Ber. Ges. Natirf.
Fr.1880, p. 112: Japan.

Chelonia dubia Bleeker, in Boulenger, Cat. Chelon. Rhyncho.
Crocod. Brit. Mus., 1889, p. 186: Borneo (nomen nudum).

Thalassochelys controversa Philippi, Anales Univ. Chile
(Santiago), no. 104, 1899, p. 732: no locality.

Caretta remivaga Hay, Proc. U.S. Nat. Mus., 34, 1908, p. 194,
pl.x, figs. 1-3, pl. xi, fig. 5: Ventosa Bay, Gulf of
Tehuantepec, Mexico.

Caretta caretta olivacea Mertens and Miiller in Rust, 10, 1934.

Lepidochelys olivacea olivacea Deraniyagala, 1943, p. 81, 91,
figs. 1, 3a, 5a, 6a.

Pritchard and Trebbau (1984) gave the complete chronology on the
synonymy of the olive ridley (Lepidochelys olivacea). Pritchard (1969a)
provided a historical review of olive ridley nomenclature, and Frazier
(1985) analyzed the taxonomic confusion that has existed for the
species.




1.2 Taxonomy
1.2.1 Affinities
- Suprageneric

Kingdom Animalia
Subkingdom Metazoa
Phylum Chordata
Subphylum Vertebrata
Superclass Tetrapoda
Class Reptilia
Subclass Anapsida
Order Testudinata
Suborder Cryptodira
Superfamily Chelonioidae
Family Cheloniidae

- Generic Lepidochelys Fitzinger, 1843, Syst. Rept., p. 30.
Type: Chelonia olivacea Eschscholtz (by original
designation).

Colpochelys Garman, 1880, Bull.Mus.Comp.Zool. 6, p. 124.
Type : Colpochelys kempi Garman (by monotypy).

Diagnosis: The genus Lepidochelys includes two recognized species:

Lepidochelys kempi -—-—-==—=—————-- Kemp's ridley
Lepidochelys olivacea --———-———--- Olive ridley

Neither species includes recognized subspecies.

Generic description: head has two pairs of prefrontal scales and
three or four postoculars; beak wide with smooth margins; upper mandible
with two prominent, paired alveolar ridges; lower mandible with one
alveolar ridge on each side; carapace with 5-9 central scutes and 5-9
pairs of costal scutes; nuchal scute in contact with the anterior-most
of the costal scutes; plastron with four pairs of inframarginal scutes,
each with a pore near its posterior edge (see section 1.3.1). Front
flippers usually with 2-3 claws on leading edges (adults sometimes only
one). Detailed generic descriptions to be found in Deraniyagala (1939),
Carr (1952), Loveridge and Williams (1957), Pritchard (1969a, 1979),
Mdrquez et al. (1976), Frazier (1983).

o~
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- Specific

Diagnosis: The olive ridley and the Kemp's ridley are very similar.
There is a broad overlap of morphological characters in adult specimens.
Separation of the species by morphometric criteria alone is difficult,
but possible. In general, the olive ridley is more lightly built than
the Kemp's ridley, and its shell is somewhat narrower and thinner
(Pritchard, 1979). The olive ridley has a higher, flat-topped carapace
which is green-olive in color, while the Kemp's ridley has a more
greyish carapace. This difference, however, is not distinct enough to
use as a single, selective criterion, because coloration can vary from
grey-green to olive-green for both species (Pritchard, 1969a). To
positively identify each species, a close evaluation of several
characters is necessary. For instance, the bones of adult Kemp's ridley
skulls are fused, but those of adult olive ridleys do not become fully
fused until late in life (Pritchard, 1979). This is a useful feature to
consider during post-mortem evaluation. A distinguishing characteristic
between the two species is also the relative width of the skull of adult
females. This relative width is obtained by measuring the skull at its
widest point (at the back of the tympanum) and dividing it by the
basicranial length (measured from the tip of the snout to the occipital
condyle). Pritchard (1969a) thus compared eight Kemp's ridleys with
fifteen olive ridleys from Guyana and another fifteen olive ridleys from
Guerrero, Mexico. He found that all eight Kemp's ridleys had a relative
width greater than 0.95, while all olive ridleys had a relative width
,less than 0.95. Furthermore, the orbits of olive ridleys are noticeable
;larger than those of Kemp's ridleys, probably because olive ridleys nest
usually at night while Kemp's ridleys nest by day. Pritchard (1969a)
provides an extensive analysis on the differences between Kemp's ridleys
and olive ridleys.

Whereas the carapace of Lepidochelys kempi has five pairs (rarely
six) of lateral scutes, and five (or sometimes six) central scutes, the
Lepidochelys olivacea carapace shows considerable polymorphism in the
carapace laminae by having anywhere from 5-9 pairs of costal scutes and
5-9 central scutes. Most often, though, the olive ridley has 6-7 pairs
of costal scutes and only rarely five pairs. In addition, the two rows
of costal scutes are quite often asymmetrical, whereas asymmetry is
rare in Kemp's ridleys. Descriptions of external morphology can be found
in Carr (1952), Pritchard (1969a, 1979), Schulz (1975), Pritchard et al.
(1983), Frazier (1983), Pritchard and Trebbau (1984). A comprehensive
analysis of carapace scutes polymorphism in the Surinam olive ridley
nesting population was done by Hill (1971a). Deraniyagala (1939)
described scutes polymorphism in olive ridleys from Sri Lanka waters.
Comparable analyses were conducted by Hughes (1974) in east Africa; and
Frazier (1983) in Mexico. Their findings provide a general comparison of
scutes polymorphism between western Atlantic olive ridley populations
and those in other parts of the world.



1.2.2 Taxonomic status

The taxonomic status of the olive ridley is based only on
morphological differences from related species. Because Kemp's ridley
occurs primarily along the Gulf and Atlantic coasts of Mexico and the
United States, it 1is apparently geographically and reproductively
isolated from olive ridley populations in the western Atlantic. Recent
literature generally accords distinct species status to the Kemp's
ridley and the olive ridley. Analysis of mitochondrial mtDNA have shown
that Kemp's ridley is distinct from the olive ridley in matriarchal
phylogeny, and that the mtDNA in the Pacific olive ridley is identical
to that of the Atlantic olive ridley (Bowen et al., 1991).

1.2.3 Subspecies

The olive ridley has a near-circumtropical distribution within its
temperature range, but there are no recognized subspecies. The Isthmus
of Panama is a distinct, geographic barrier in this range, separating
eastern Pacific olive ridley populations from those in the western
Atlantic by some 25,000 km of ocean. These allopatric populations should
genetically be the most distant, but Bowen et al. (1991) have shown that
mtDNA digestion profiles between these two groups are identical,
indicating that their divergence, if any, is only of very recent times.

Biochemical studies to resolve issues of sea turtle taxonomy are of

recent times, and such research on olive ridley subspeciation has only
just begun. Additional information on the biochemical evaluation of sea
turtle taxonomy can be found in section 1.3.3.

1.2.4 Standard common names

In the Americas, the following common names are in use for
Lepidochelys olivacea: Olive ridley turtle, Pacific ridley turtle
(English); Tortuga amarilla, Tortuga cahuama, Tortuga frojolilla,
Tortuga garapachi, tortuga golfina (Mexico); Tortuga bastarda (Cuba);
Cul rond (Guadeloupe); Paslama (Nicaragua); Lora, Carpintera (Costa
Rica); Tortuga mulato (Panama); Tortuga bestia, Manila, Mani
(Venezuela); Teracai (Guyana); Warana (Suriname); Kalulashi (Carib
Indian); Tortue oliv8tre (French Guiana); Toti Yun (French Guiana
creole); Pico de 1loro (Peru); Tortuga olivacea (Chile); Xibirro
(Sergipe, Brazil); Tartaruga comum (Pirambu, Brazil).

The origin of the name '"ridley" has been the subject of debate, but
the etymological riddle of its origin has not yet been solved. Dundee
(1992) gives an interesting review of the various suggestions.

Often, when the common name for Lepidochelys olivacea is used in
the English literature, it is referred to as the "Pacific ridley". The

species has a circumglobal distribution, and the vernacular reference to

a limited geographic area should be discouraged. It is recommended that
the common name for Lepidochelys olivacea in the English language be
restricted to "olive ridley turtle".

(/
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1.2.5 Definition of size categories

Size categories for olive ridleys follow those established by
Marquez et al. (1976) for eastern Pacific populations. Sources of
additional data provided are as noted. Measurements given are
straight-line carapace lengths:

(1) Hatchling - Newly hatched turtle: yolk sac, or
umbilical cord remnant, still evident;
dorsal keels on carapace scutes.

(2) Juvenile - Umbilical scar absent or almost so; scutes
still show traces of dorsal keels; carapace
length to 30 cm.

(3) Subadult - Carapace length less than 55 cm; turtle has
the characteristics of an adult, but is not
yet capable of reproduction.

(4) Adult - Carapace length 55 cm or longer; the turtle
is capable of reproduction. Approximate
weight: 35 kg.

Neonate Surinam hatchlings measure on average 4.2 cm in carapace
length and 3.6 cm in width. The average straight-line carapace length
for 500 nesting females measured was 68.5 cm (range 63-75 cm), the
‘average straight-line width was 60.4 cm (range 53-66 cm). Average weight
of 14 females was 35.7 kg (Schulz, 1975). These measurements fall within
the range of those of con- specifics in the eastern Pacific, and
therefore the same categories are here considered valid for the western
Atlantic olive ridley populations as well. Frazier (1983) measured
specimens from the eastern Pacific olive ridley population in Oaxaca,
Mexico, and found that females have, on average, a shorter straight-1line
carapace length than males. Although females are thicker-bodied they are
nevertheless heavier (about 62.98 cm/35.45 kg versus 64.35 cm/33.00 kg).
Surinam olive ridleys seldom attain a weight of more than 50 kg, and
Pritchard (1969b) gives 35.7 kg as the average weight for 14 females
measured in Suriname. Morphometric data on other western Atlantic olive
ridley populations, except Guyana (Pritchard, 1969a), are lacking.

1.3 Morphology
1.3.1 External/internal morphology and coloration

Pritchard (1969a), Schulz (1975), and Pritchard and Trebbau (1984)
give descriptions of olive ridleys from western Atlantic populations.
For comparison the following authors are cited to provide general
descriptions of olive ridley morphology from other parts of the world:
Deraniyagala (1939, 1953), Ceylon; Carr (1952), Honduras; Loveridge and
Williams (1957), general; Bellairs (1969a, 1969b), general; Hughes
(1974), east Africa; M4drquez et al. (1976), Mexico.
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Coloration is sometimes used to separate olive ridley and Kemp's
ridley adults. However, Pritchard (1969a) found considerable overlap in
coloration between the two species, thus invalidating this feature as a
single, distinguishing criterion. Hatchling coloration is darker than
that of adults. Pritchard (1969a) describes typical hatchling coloration
as follows: "the hatchling ridleys were uniform grey-black in color with
a small white mark at each side of the supralabial scale, another on the
hind part of the umbilical protuberance, and more where the ridges of
the plastron cross the abdominal and femoral laminae. The extreme border
of the carapace and a very thin line along the trailing edge of both
fore and hind flippers were also white."

Carapace scutes in hatchling olive ridleys are slightly imbricate,
and the costal and central scutes are keeled. These conditions disappear
as the turtle grows, and juveniles have very strong vertebral
tuberculations. In adults the scutes are juxtaposed and smooth. With
aging, the carapace changes in minor ways, as described by Deraniyagala
(1939).The adult's carapace is ovate, tapering slightly posteriorly. In
the Guiana population the maximum width of the carapace is equal to, or
somewhat less than, its length, but Hughes (1974) found olive ridleys in
southeast Africa where straightline carapace width was sometimes greater
than its length. Figure 1 depicts an adult female olive ridley from the
Indian Ocean. Figure 2 shows the general lepidosis (arrangement of
scales or scutes) of carapace laminae in an adult female olive ridley,
and figure 3 shows it for the plastron.

Head scales and shell scute nomenclature varies somewhat from
author to author, but the most commonly used terms are described in
Pritchard et al. (1983), and Pritchard and Trebbau (1984).

The olive ridley plastron has 4 pairs of inframarginal scutes, each
perforated by a small pore located near the posterior margin of the
scute (see figure 3). The pores lead to axillary and inguinal secretory
glands (Pritchard, 1979). There is an additional pore at the posterior
margin of the axillary scute, adjacent to the anterior-most marginal
scute. This pore is common to all chelonids, but the other inframarginal
pores occur only in the Lepidochelys genus (Rainey, 1981). The function
of the glands is not well understood, but Carr (1952) postulates that
they could function in species recognition. Pritchard (1969a) supports
this by suggesting that the glands may serve to secrete a pheromone as
an aid in the formation of "arribadas", the mass nesting aggregations
which are typical for Lepidochelys species (see section 3.5.2).
Ehrenfeld and Ehrenfeld (1973) believe that in freshwater turtles and
sea turtles the glands' excretion may be intended to ward off predators
or that they could serve in intra- or inter-specific communications.
They further proposed the name "Rathke's glands", for the discoverer of
the glands.

Head scalation varies somewhat for each sea turtle species, but the
species cannot be identified on the basis of these characteristics
alone. To present terminology, the lepidosis of a general sea turtle
head is shown in figure 4. Figure 5 is the head scalation of an adult
olive ridley.



Figure 1 - Adult female olive ridley turtle (Lepidochelys

olivacea)

(after Deraniyagala, 1939)
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Figure 2 - Carapace of an olive ridley turtle (Lepidochglxs olivacea)
(Surinam specimen, scaled drawing by S. Handigman)
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Figure 3 - Plastron of an olive ridley turtle (Lepidochelys olivacea)
(Surinam specimen, scaled drawing by S. Handigman)
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1. rostral; 2. first supralabial;

3. supralabials; 4. menta);

5. first infralabial; 6. infralabials;
T & 8. postmandibulars; 9. nasal;

10. frontonasal; 11, prefrontals;

12. frontal; 13, supraoculars:

14. frontoparietal: 15, parietals;

16. interparietal; 17, temporals;

18. postoculars; 19. supratympanic;
20. tympanum; preoculars.

Figure 4 - Schema of general sea turtle head scalation
- (from Deraniyagala, 1939)

Figure 5 ; Head scalation of an adult olive ridley turtle

(Lepidochelys olivacea)
(after Ferreira de Menezes, 1972)
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A number of publications describe and illustrate aspects of sea
turtle anatomy. Some do not refer specifically to olive ridleys, but are
nevertheless useful for an understanding of general sea turtle anatomy.
Descriptions of olive ridley skeletal anatomy are found in Deraniyagala
(1939, 1953), Carr (1952), Pritchard (1969a), and Pritchard and Trebbau
(1984). Hoffstetter and Gasc (1969) give a description of vertebrae and
ribs in modern reptiles, with some reference to olive ridleys.

The carapace bones of the olive ridley display constancy only in
the number of coastals; the neural bones are very variable, ranging
twelve to fifteen, more than those in other chelonians; the marginals
less so, varying from twelve to thirteen (Deraniyagala, 1939).

Pritchard (1969a) provides measurements comparing the skulls of
olive ridleys and Kemp's ridleys. Bellairs (1969a) gives general
information on reptilian biology, with some reference to olive ridleys.
Figure 6 identifies the main features of olive ridley skull anatomy, and
figure 7 shows the location of the carapace bones of an adult female.

Sea turtle populations occasionally exhibit an incidence of spinal
deformities. These are: kyphosis ("humpback"), a dorsally convex
deformity of the spine; 1lordosis ("swayback"), a dorsally concave
deformity of the spine; scoliosis, a lateral curvature of the spine.
Some of these deformities occur in combination. They are generally
non-lethal. Rhodin et al. (1984) surveyed the literature and give an
extensive analysis, with illustrations, of the phenomena. They found an
incidence of less than 0.4% of spinal deformities in a western Atlantic
olive ridley population. Such deformities are believed to be caused by
nutritional deficiencies and/or genetic defects. Fuchs (1920a, 1920b,
1920¢c, 19204) gives details on the ossification of the sea turtle
cranium. Bellairs and Kamal (1981) describe the development of the skull
in modern reptiles. Romer (1956) gives details on olive ridley limbs and
vertebrae; Zangerl (1969, 1980) gives a comprehensive treatment of the
evolution of the skeletal anatomy, from fossil chelonians to modern sea
turtles, including descriptions of anatomical features of limbs, skull,
carapace, and an analysis of the phylogenetic relationships between the
living and extinct species.

Vision has evolved to its greatest complexity in reptiles, and sea
turtles show a great elaboration in structure because they must be able
to see in an aquatic as well as a terrestrial environment Granda (1979),
Granda and Dvorak (1977) give details on the anatomy and morphology of
sea turtle eves. '

Little is known about the internal morphology of olive ridleys in
particular, but available information for other sea turtle species may
be of use. A simplified and diagrammatic representation of sea turtle
internal morphology is given in a sea turtle necropsy manual by Wolke
and George (1981). Detailed illustrations on musculature and nervous
systems of the extremities of sea turtles can be found in Sieglbauer
(1909). Kriegler (1960) gives details on the pelvis and the lower
extremities; Shah (1962), on respiratory musculature; Deraniyagala
(1953), on the olive ridley pectoral girdle. Shah and Patel (1964) on
the myology of the pectoral appendage.
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1. premaxillaries; 2. prefrontals; 3. postorbitals:
4. pariental; 5. frontal; 6. squamosal;

1. quadrate; 8. quadratojugal; 9. jugal;

10. maxillary; 11. supraoccipital process.

a) dorso-lateralbview

W, maxillary; PV, prevomer; P, palatines;
PT, pterygoids; F, frontal; E, orbit.

b) ventral view

c) dorsal view of mahdible

« Figure 6 - Skull of an adult female female olive ridley turtle
.\? . (Lepidochelys olivacea) (from Deraniyagala, 1939)
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NU, nuchal; i to viii, costal plates; SP, suprapygals; P, pygal.

Figure 7 - Carapace bones of an adult female olive ridley turtle
(Lepidochelys olivacea) (from Deraniyagala, 1939) g,

R
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{i} Walker (1971) studied the movements of the pectoral flippers of

. olive ridleys by means of slow motion cinematography. Davenport et al.
(1984) compared swimming in marine and freshwater turtles, and found
that sea turtle forelimbs act like a bird's wing rather than like oars
or paddles as previously thought. Musculature and innervation of the
head are described by Poglayen-Neuwall (1953), Schumacher (1956), and
Soliman (1964). Deraniyagala (1953) described and illustrated neck
muscle attachments of olive ridley hatchlings. All the above-mentioned
references pertain to studies done on various sea turtle species, and
although they do not always specifically refer to olive ridleys, the
information given is valid in descriptive terms of general sea turtle
morphology.

The olive ridley esophagus has numerous spinelike protrusions which
are covered with hard layers of keratin. These play a role in the
downward guidance of the food, such as shrimps and crabs, before it
enters the stomach (Skoczylas, 1978). Luppa (1977) describes the general
sea turtle digestive system, with details on stomach musculature and
intestines. Legler (1977) describes a stomach flushing technique to aid
dietary studies. Rainey (1981) provides an excellent coverage of sea
turtle visceral anatomy, with photographs of reproductive and other
visceral organs of olive ridleys. Zug (1966) gives information on the
penial morphology of sea turtles, which is quite different from that of
other cryptodiran turtles, although he does not specifically mention
olive ridleys. )

{:}- Intracardiac blood shunting, which is considered to aid respiration
and thermal regulation during deep dives, 1is discussed by Sapsford
(1978). These studies were done on other sea turtle species, but the
blood shunting mechanism in olive ridleys may be similar.
1.3.2 Cytomorphology
Sea turtle erythrocytes are nucleated and elliptical. Frair (1977a)
reported a correlation between blood cell parameters (Table 1) and
carapace length for olive ridleys, with larger specimens having:
a) Larger red cells size and volume.
b) Higher packed cell volume of red cells.
¢) Lower red cell counts.

d) Probably more rounded cells.



TABLE 1
Red blood cell parameters of olive ridley turtles
(Lepidochelys olivacea) modified from Frair, 1977b)
Packed cell volume Length/Width Red cell count
(cm?® /100 cm?®) (um) (/mm® x 103)
Mean 31.0 £ 1.3 25.7 £ 1.1 354 t 65
14.4 £ 1.2
Range 23 - 38 21.0 - 30.0 §{ = —==—-
12.0 - 17.2
Sample 19 1 1

Blood was taken from living turtles by cardiac puncture through the
seam of the ventral midline over the heart (PFrair, 1977b), or a needle
was inserted into the ventricle after entering anteriorly to a hind
limb. Blood was then easily collected in a vacuum tube, using adapters
attdched to large needles (7.5 to 30.0 cm long). Owens and Ruiz (1980)
describe an alternate method of obtaining blood and cerebrospinal fluid
from marine turtles.

Dessauer (1970) determined the plasma electrolytes in olive ridley
blood (Table 2).

TABLE 2

olive ridley turtle (Lepidochelys olivacea)
plasma electrolytes (mM/liter)

Na+ K+ Ca++ Mg++ Cl- HCO- Pi SO=

163 6.6 5.2 1.4 108 29 3.5 0.3

Frair and Shah (1982) found a significant correlation between olive
ridley turtle straightline carapace length and blood serum protein
concentration. Specimen with longer carapaces had a higher concentration
of serum protein.

Mohanty—HeJmad1 et al. (1984) studied the biochemical constituents
of serum in 8 and 13 day old olive ridley hatchlings from the Orissa,
India, population and found that the serum constituents of hatchlings
are within the range found for adults. It remains to be established,
however, whether these data are applicable to the western Atlantic
populations as well.

)
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( )

iﬁ} Morphometric chromosome analyses of spleen cells from 15-20 day old

-~ male olive ridley hatchlings revealed a karyotype of 56 chromosomes
(Bhunya and Mohanty-Hejmadi 1986), and they were unable to detect the
presence of morphologically distinctive male and female chromosomes. Sex
chromosomes would not be expected in species with temperature modulated
sex determination (see section 3.5.1). Karyotypes for Chelonia mydas,
Caretta caretta, and Eretmochelys imbricata all include 56 chromosomes
(Bickham, 1979; Bickham and Carr, 1983). Bickham and Carr (1983) stated
that published findings of other diploid numbers for sea turtles have
not been substantiated by their own work. Bickham (1979) considered
previous reports of a heteromorphic pair of chromosomes as being
inaccurate.

1.3.3 Protein composition and specificity

Phylogenetically, marine turtles are an ancient group with origins
in the early or mid-Mesozoic Era. By the Cretaceous Period (which
started about 135 million years ago), marine turtles were already
distributed worldwide (Pritchard, 1979).

Turtles of the genus Lepidochelys are considered to be closely
related to 1loggerhead turtles (Caretta caretta) (Pritchard, 1979;
Zangerl, 1980), but most questions on sea turtle taxonomy have only
recently been subjected to biochemical evaluation. Affinity between
Chelonia mydas and the genus Lepidochelys genus is also widely
recognized. Frair (1979) found that antigens of the Lepidochelys genus

(i:}was the highest cross-reacting antigen, indicating that among the living
sea turtles this genus is the closest to a possible ancestral turtle
stem. This would support the suggestion that Lepidochelys was already
fully differentiated from the other marine turtle genera during the
Miocene Epoch (Carr in Pritchard, 1979). Frair (1979, 1982) expected
Lepidochelys to test closest to Chelonia, but in reciprocal reactions of
anti-serums against L. olivacea and L. kempi, E. imbricata was found to
be closer than Chelonia. In all runs of anti-serums against Chelonia
both L. olivacea and L. kempi were closest.

Serum albumins in mammals and reptiles have evolved at a relatively
constant rate and, as such, can be used as an evolutionary clock to
estimate phylogenetic distance and relative time of divergence between
species (Chen et al., 1980). Using Anti-Clemmys serum, they calculated
the immunological distance for Lepidochelys and estimated that the time
of divergence for this genus has been during the Oligocene Epoch, some
29 miélion vyears ago, which they state is compatable with the geological
records.

Chen and Mao (1981) studied the tryptic peptide patterns of olive

ridley hemoglobins as an additional way of obtaining data useful for
suggesting taxonomic affinities.

N
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2. DISTRIBUTION
2.1 Total area

Olive ridleys occur nearly circumglobally in tropical oceans.
Sternberg (1981) gives a worldwide distribution of olive ridley nesting
beaches. The species may be the most abundant sea turtle (Pritchard,
1969a; Zwinenberg, 1976), and yet it may be the rarest sea turtle
inhabiting the western Atlantic region.

Olive ridleys are widely distributed along the Pacific coast of
South and Central America: from Ecuador to the Gulf of California in
Mexico. At a few sites in this region, large synchronous nestings
(arribadas) take place, comprising from 5,000 to 150,000 females
(Cornelius, 1986). Most of these arribabas occur in Central America; for
for details see MArquez et al. (1976), Cornelius (1981). Nesting of
olive ridleys on the Pacific coast of Costa Rica was analyzed by
Cornelius and Robinson (1984).

Extreme range reports of olive ridleys in the eastern Pacific have
come from sightings in the south off the coast near Valparaiso in Chile
(Prazier and Salas, 1982). North in the USA at La Jolla, California,
where two olive ridleys were seen mating (Hubbs, 1977); in Monterey
County, California, where Morejohn (1969) observed an olive ridley
swimming in Monterey Bay; and in Humboldt County, California, where in
1957 a live specimen was found on the beach (Houck and James, 1958).
These sightings are well outside the normal, tropical habitat of olive
ridley turtles and should therefore not be considered as evidence of
normal range limits for the eastern Pacific olive ridley population.
General distribution data on olive ridleys can be found in Brongersma
(1968a), Pritchard (1969a, 1969b), Schulz (1975), Ross et al. (1978),
Pritchard and Trebbau (1984).

Olive ridleys have been reported in the western Atlantic region
since 1963 (Schulz, 1975). Carr (1957), and Pritchard (1969a) have
suggested that they may have come to the Caribbean as migrants from a
west African, eastern Atlantic olive ridley population.

The species is only sparsely distributed in the western Atlantic,
ranging from the coastal waters of Venezuela to Bahia and Sergipe,
Brazil (Schulz, 1975; Schulz and Reichart, 1980; Guagni dei Marcovaldi,
1987). The only known olive ridley nesting beaches in the western
Atlantic, north of the Equator, are in Guyana, Suriname and French
Guiana, with Suriname having the largest known nesting population in the
region. There have been sporadic sightings or captures of olive ridleys
in the Greater Caribbean, in Puerto Rico (Caldwell, 1969); Trinidad,
Tobago, Barbados (Bacon, 1975), (Schulz, 1975); Cuba (Varona, 1974). A
report of nesting olive ridleys in Venezuela (Ross, 1981) should be
considered as erroneous.
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The olive ridley nests almost exclusively on beaches of the
mainland and larger islands. Rumored reports of nesting on some of the
smaller islands in the western Atlantic are in doubt (Schulz, 1975), but
Bustard (1972) implies that they nest on some of the smaller islands
around Australia. Until 1982, practically all known olive ridley nesting
in the western Atlantic was reported from the Guianas, and was
concentrated on the beaches in eastern Suriname, (Pritchard, 1969b;
Schulz, 1971, 1975; Fretey, 1979) Frazier (1984) reports finding some
juvenile ollve ridley carapaces in Uruguay; the turtles had ostensibly
been caught nearby by local fishermen. This extends the southern limit
of the western Atlantic olive ridley distribution to at least 34° south
latitude, but it is highly unlikely that there are any olive ridleys
nestlng further south than the state of Bahia. Table 3 summarizes all
areas in the western Atlantic for which there have been reports of
presence of olive ridleys. Figure 8 is a map showing recapture locations
of olive ridley females tagged on Eilanti Beach in Suriname.

TABLE 3

Nesting and foraging areas, reported by sources cited, with nesting
seasons of olive ridley turtles (Lepidochelys ollvacea) for countries
of the western Atlantic region [Parentheses states reported major
nesting months]

LOCATION NESTING FORAGING NESTING SOURCE

i } MONTHS

Antigua - - - Bacon (1975, 1981)
Aruba N/A N/A N/A " " "
Bahamas - ——
Barbados - -— -
Barbuda N/A N/A N/A " " "
Belize ——— ——— ——— n (1] "
Bermuda - —— -
Bonaire N/A N/A N/A " " "
Brazil (states: Dei Marcovaldi
Bahia, Sergipe) yes N/A Oct-Mar (pers. comm.)
Cayman Islands —_—— —— —— Bacon (1975, 1981)
Colombia unconfirmed - -— " " "
Costa Rica -—— —-——— -
cuba ——— x 1] n 11]
Curagao - —-——— ———
Dominica - - ——
Dominican unconfirmed adults N/A
Republic Carr et al. (1982)
French Guiana ves -—— Apr-Sept Fretey (1979)
Grenada —_— - -— Bacon (1981)
The Genadines - - —_— " n

11 "

N Guadeloupe — —_— ——
{:} Guatemala —_— S —_—— " "

Guyana yes -—- Apr-Aug Pritchard (1969a)
[May-June]
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TABLE 3 (continued)

LOCATION NESTING FORAGING NESTING SOURCE
MONTHS
Haiti - - - Bacon (1981)
Honduras -—— - -——— " "
Jamaica —-—— -—— -— " "
Martinique —— juvenile -—— " "
(rare) Carr et al. (1982)
Mexico —— —-_—— - Bacon (1981)
Nicaragua - —-— -— " "
Panama —-_—— adults —— " "
(unconfirmed) Carr et al. (1982)
Puerto Rico -—- adults -— Caldwell (1969)
Saba —— ——— —_—— Bacon (1981)
St. Bartholome - —— —-——— " "
St. Eustatius —-——— - -—— Bacon (1981)
St. Kitts, Nevis, - —-—— —-—— " "
Anguilla
St. Maarten, -—- -—= -—- " "
St. Martin - - - " "
St. Lucia - —-—— - Bacon (1981)
St. Vincent - - - " "
Suriname ves -——— Apr-Sept Pritchard (1969a),
[June-July] Schulz (1975)
Trinidad and X% adults - Bacon (1981),
Tobago Carr et al. (1982)
Caicos Islands —-—— -—— -—— Bacon (1981)
Uruguay —-—— * k% - Frazier (1984)
USA - - -— Bacon (1981)
Venezuela - adults -— Schulz (1975).
Pritchard and
Trebbau (1984)
Virgin islands -—— -—— -—— Bacon (1981)
(UK)
Virgin islands -— adults -—- " "

(USA)

Notes:

N/A
*

not present
information not available.
This was a single capture.

x*x Although Bacon (1975, 1981) indicates that a few olive ridleys

are nesting on Trinidad; Carr et al.

(1982, p. 27) state that

"No olive ridley has been recorded nesting in Trinidad."

Godley et al.

(1993) claim that olive ridleys nest in Trinidad

and Tobago, but give no data to back up this claim.

x kX

A single capture of a subadult,
indicate the presence of a foraging population.

and does not necessarily

-
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Pritchard (1969a) discusses causes of intra- and inter-specific
distributions, and the interactions between L. olivacea and L. Kempi. He
further suggests hypotheses with regard to the establishment of the
Lepidochelys genus in the western Atlantic.

a. Lepidochelys olivacea originated in the eastern Pacific, along
the west coast of Mexico, sometime during the Mesozoic. By way
of the existing marine connection across the Isthmus of
Tehuantepec (Mexico), the species became established in the
Gulf of Mexico during the Cretaceous. After closure of the
marine connection, the Gulf population evolved into kempi.
Other groups of the eastern Pacific olive ridley populations
radiated westward across (and settled in) the Pacific and
Indian Oceans, moved around the Cape of Good Hope, and
established themselves on the west coast of Africa. From there
they crossed over to the western Atlantic.

b. The original population was Lepidochelys kempi in the Gulf of
Mexico. The east Pacific was colonized by way of the
Tehuantepec marine connection. After closure of this
connection, the eastern Pacific populations evolved into
olivacea, and radiated westward as described above.

c. An eastward, trans-Caribbean migration of Lepidochelys kempi
reached the South Atlantic, where that population evolved into
olivacea. Some groups of that population radiated eastward,
and colonized the Indo-Pacific region.

d. After Lepidochelys olivacea was established throughout its
worldwide range, the kempi population in the Gulf of Mexico
evolved from a south Atlantic olive ridley group that had
migrated across the Caribbean. :

Pritchard is inclined to reject the last three hypotheses offhand,
and he has some misgivings about the first one. The subject of radiation
and speciation of the genus Lepidochelys merits further research.

2.2 Differential distribution
2.2.1 Hatchlings

Little is known about the distribution of olive ridley hatchlings,
although some authors have made speculations based on what is known from
hatchlings of other species, primarily Chelonia mydas (Schulz, 1975;
Witham and Futch, 1977; Witham, 1980). It is quite probable that olive
ridley hatchlings do show up in reasonable numbers in fishermen's nets
but that, because of their small size and easy disposability, they are
usually ignored and thrown overboard with the "trash fish". The lack of
a suitable tagging method for hatchlings is a serious impediment in
studies on their distribution (see section 4.5).

M
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2.2.2 Juveniles, subadults, adults

Juvenile and subadult olive ridleys show up occasionally in
commercial or incidental catches, but the frequency of these catches is
such that no meaningful data can be extracted (Mdrquez et al., 1976).
Tag return analysis of adult olive ridleys nesting in Suriname indicates
a wide dispersal of the females after leaving the nesting beaches. Of
the 3359 olive ridley females tagged on Surinam beaches between 1966 and
1973, 72 have been reca<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>